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The asymmetric unit of the title compound, [Mo(C 19 H 16 Cl 4 - 
N 2 0 2 )0 2 ], comprises two independent molecules (A and B). 
The geometry around the Mo VI atom is distorted octahedral in 
each complex molecule, supported by two oxide O atoms and 
the N 2 0 2 donor atoms of the coordinating ligand. The dihedral 
angle between the benzene rings is 74.96 (11) A for molecule 
A and 76.05 (11) A for molecule B. In the crystal, the B 
molecules are linked by pairs of C— H- • CI hydrogen bonds, 
forming inversion dimers. The crystal structure is further 
stabilized by C— H- ■ -it interactions. An interesting feature of 
the crystal structure is a CI- ■ -CI contact [3.3748 (18) A], which 
is shorter than the sum of the van der Waals radii of CI atoms 
(3.50 A). 

Related literature 

For the importance of molybdenum in molybdoenzymes and 
in coordination chemistry and catalysis, see, for example: 
Majumdar & Sarkar (2011); Enemark et al (2004); Mancka & 
Plass (2007). For background to Schiff base ligands, their 
complexes with Mo0 2 , and related structures, see, for 
example: Kia & Fun (2009); Kargar & Kia (2011); Abbasi et al. 
(2008); Monadi et al. (2009). For standard values of bond 
lengths, see: Allen et al. (1987). For van der Waals radii, see: 
Bondi (1964). 



ci ci , 




Experimental 

Crystal data 

[Mo(C 19 H 16 Cl 4 N 2 0 2 )0 2 ] 
M, = 574.08 
Monoclinic, P2^/c 
a = 12.840 (5) A 
b = 15.457 (5) A 
c = 22.173 (5) A 
/3 = 102.397 (5)° 

Data collection 

Agilent Super Nova Atlas CCD 
area-detector diffractometer 

Absorption correction: multi-scan 
(CrysAlis PRO; Agilent, 2011) 
T^ n = 0.104, T milx = 0.411 

Refinement 

R[F 2 > 2a(F 2 )} = 0.027 

W R(F 2 ) = 0.079 

S = 1.07 

8626 reflections 



V = 4298 (2) A J 
Z = 8 

Cu Ka radiation 
IX = 9.84 mm~' 
T = 296 K 

0.42 x 0.21 x 0.11 mm 



67900 measured reflections 
8626 independent reflections 
8373 reflections with / > 2o(I) 
R in . = 0.049 



541 parameters 

H-atom parameters constrained 
Ap»ax = 0.69 e A~ 3 
Ap mi „ = -0.71 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl is the centroid of the C20-C25 ring in molecule B and Cg2 is the centroid 
of the C12-C17 ring in molecule A. 



D-H-A 


D-H 


H-A 


D--A 


D-H-A 


C38-H38B- ■ C18' 


0.96 


2.82 


3.161 (3) 


168 


C10-H10B- ■ Cgl" 


0.97 


2.66 


3.433 (3) 


136 


C21-H21A- ■ Cg2"' 


0.97 


2.55 


3.363 (3) 


141 


Symmetry codes: (i) 
-x + l,y-\, -z + |. 


-x + 1, -y, 


-z + 2; (ii) 


-,V+l,V + i, 


-z + | (iii) 



Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SIR92 (Altomare et al., 1993); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and PLATON (Spek, 2009). 



HK thanks PNU for financial support. MK thanks Adam 
Mickiewicz University for the use of the diffractometer 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2496). 
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{4,4 f ,6,6 f -Tetrachloro-2,2 f -[2,2-dimethylpropane-1,3-diylbis(nitrilomethanylyl- 
idene)]diphenolato}dioxidomolybdenum(VI) 

Hadi Kargar and Maciej Kubicki 

Comment 

The element molybdenum is unique among metals due to its varied roles, for instance in the form of bio-catalysts as 
found in the enzymatic reactions in several natural molybdoproteins (Majumdar & Sarkar, 2011). The coordination 
chemistry of molybdenum(VI) has attracted considerable attention due to its biological importance (Enemark et ah, 2004) 
and to their application in various catalytic oxidation reactions (Mancka & Plass, 2007). In continuation of our work on 
the crystal structure of Schiff base ligands from different substituted salicylaldehyde and amines and their complexes 
(Kargar & Kia, 2011; Kia & Fun, 2009) we synthesized and determined the X-ray structure of the title compound. 

The asymmetric unit of the title compound comprises two crystallographically independent molecules, A and B, as 
shown in Fig. 1. Each Mo VI centre is coordinated by two oxide O-atoms and by two O and two N atoms of the 
tetradentate Schiff base ligand in a distorted octahedral configuration. The dihedral angles between the benzene rings in 
the the two compounds are 74.96 (11) for rings C1-C6 and C12-C17 in A, and 76.05 (11) A for rings C20-C25 and C31- 
C36 in B. The bond lengths and angles are within the normal ranges (Allen et ah, 1987), and are comparable to those 
reported for similar structures (Abbasi et ah, 2008; Monadi et ah, 2009). The Mol — Nl and Mo2 — N3 bond lengths 
[2.3347 (17) and 2.3391 (17) A, respectively] are trans to the terminal oxo groups and are significantly longer than the 
Mol— N2 and Mo2— N4 bond lengths [2.1547 (18) and 2.1621 (18) A, respectively]. This can be attributed to the strong 
trans effect of the oxo group. 

In the crystal, the B molecules are linked by a pair of C-H—Cl hydrogen bonds to form inversion dimers (Table 1 and 
Fig. 2). The crystal structure is further stabilized by intermolecular C — H--7T interactions (Table 1). An interesting feature 
of the crystal structure is a C14—C14' contact [3.3748 (18) A; symmetry code: (i)-x, -y, -z+1; see Fig. 3], which is shorter 
than the sum of the van der Waals radii of CI atoms [3.50 A; Bondi 1964]. 

Experimental 

The title dioxidomolybdenum (VI) complex was prepared by mixing Mo02(acac)2 with the ligand bis(3,5-dichlorosalicyl- 
idene)-2,2-dime thyl-l,3-propandiamine, in a 1:1 molar ratio using 50 ml of methanol as solvent, followed by refluxing 
the solution for 2 h. The small reddish crystals that formed were filtered off and recrystallized from acetonitrile. 

Refinement 

The H-atoms were included in calculated positions and treated as riding atoms: C — H = 0.93, 0.97 and 0.96 A for CH, 
CH 2 and CH 3 H-atoms, respectively, with U 1S „ (H) = k x U eq (C), where k = 1.2 for CH, CH 2 and 1.5 for CH 3 . 
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Computing details 

Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis 
PRO (Agilent, 2011); program(s) used to solve structure: SIR92 (Altomare et al, 1993); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 




Figure 1 

The molecular structure of the title compound, showing the atom numbering. Displacement ellipsoids are drawn at the 
40% probability level. The H atoms have been omitted for clarity. 
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Figure 2 

A partial view along the a axis of the crystal packing of the title complex, showing the linking of B molecules through 
intermolecular C — H --C1 interactions (dashed lines; only the H atoms involved in these interactions are shown; see Table 
1 for details). 
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Figure 3 

A partial view along the a axis of the crystal packing of the title complex showing the linking of the molecules through 
intermolecular Cl - Cl interactions (dashed lines). Only the CI atoms involved in these interactions are shown. 

{4,4',6,6'-Tetrachloro-2,2'-[2,2-dimethylpropane-1,3- 
diylbis(nitrilomethanylylidene)]diphenolato}dioxidomolybdenum(VI) 



Crystal data 

[Mo(C 19 H 16 Cl 4 N 2 0 2 )0 2 ] 
M r = 574.08 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.840 (5) A 
b= 15.457 (5) A 
c = 22.173 (5) A 
P= 102.397 (5)° 
K=4298 (2) A 3 
Z=8 



F(000) = 2288 

D x = 1.774 Mgnr 3 

Cu Ka radiation, X = 1.54178 A 

Cell parameters from 5865 reflections 

(9 = 2.6-65.9° 

fi = 9.84 mm -1 

T=296K 

Block, red 

0.42 x 0.21 x 0.11 mm 
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Data collection 

Agilent Super Nova Atlas CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(CrysAlis PRO; Agilent, 201 1) 
T mm = 0.104, r max = 0.411 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 20-CF 2 )] = 0.027 

wRiF 2 ) = 0.079 

S = 1.07 

8626 reflections 

541 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



67900 measured reflections 
8626 independent reflections 
8373 reflections with I > 2a(I) 
tf ht = 0.049 

#max = 73.8°, dmin = 3.5° 

A = -15-»15 
/fc = -17->19 
/ = -27^27 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/[a 2 (F a 2 ) + (0.0456P) 2 + 2.353 IP] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max = 0.004 
A/w = 0.69 e A~ 3 
A/w = -0.71 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R- factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


IT- *ITJ 


CI 


0.17569(16) 


-0.08382 (12) 


0.85123 (9) 


0.0310(4) 


C2 


0.16664(17) 


-0.16416(13) 


0.82008 (10) 


0.0346 (4) 


C3 


0.14813 (18) 


-0.23973 (14) 


0.84863 (11) 


0.0410 (5) 


H3A 


0.1460 


-0.2922 


0.8279 


0.049* 


C4 


0.13259 (19) 


-0.23703 (14) 


0.90906 (11) 


0.0413 (5) 


C5 


0.13148 (19) 


-0.15964(14) 


0.93932 (10) 


0.0400 (5) 


H5A 


0.1162 


-0.1583 


0.9784 


0.048* 


C6 


0.15359 (17) 


-0.08231 (13) 


0.91094(10) 


0.0337 (4) 


C7 


0.13849 (17) 


-0.00005 (14) 


0.93867 (9) 


0.0346 (4) 


H7A 


0.0980 


0.0005 


0.9688 


0.041* 


C8 


0.13229 (18) 


0.15290(14) 


0.94477 (9) 


0.0346 (4) 


H8A 


0.1901 


0.1922 


0.9616 


0.042* 


H8B 


0.0951 


0.1395 


0.9773 


0.042* 


C9 


0.05465 (17) 


0.19803 (13) 


0.89144 (9) 


0.0341 (4) 


C10 


0.11182(17) 


0.23127 (13) 


0.84194 (9) 


0.0337 (4) 


H10A 


0.0601 


0.2609 


0.8104 


0.040* 


H10B 


0.1648 


0.2735 


0.8608 


0.040* 
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/""} T 

C3 / 


a a znc\c / 1 o\ 
0.45606 (18) 






-O.lsl 10 (1 /) 


O.OJJO / (11) 


A A A /C\ 

0.0463 (5) 




H3 /A 


0.4086 






A 

-U.ZUBZ 


A OO 1 O 

0.8212 


A ATA* 

0.0/0* 




T TO "7 D 

H37B 


a /lo/"') 

0.4863 






-0.1304 


A O A O 1 

0.8421 


A ATA* 

0.070* 




H3 /C 


A /I 1 -70 
U.41 /3 






-0.1669 


A OOZT 


A ATA* 
0.0/0* 




Cll 


a 1 0 a ^^ /c\ 
0.184/2 (5) 






-0.16526 (4) 


0. /4M4 (2) 


A A A TO A / 1 1 \ 

0.04 /89 (13) 




C12 


a 1 1 /i 1 0 
U. 11435 (6) 






-0.33336 (4) 


A A A Z£.f\ /"} \ 

0.94560 (3) 


A AC OA'} ( 1 /C\ 

0.05803 (16) 




C13 


0.46 lol (5) 






-0.02498 (5) 


0. 11 /95 (3) 


0.05550 (16) 




L14 


A 1 O A A A /T\ 

0.12400 (7) 




0.01570 (6) 


A C A O O £. /") \ 

0.54286 (3) 


A ATjCA {'~\\ 

0.0760 (2) 




CD 


A C\£.H A A /C\ 

0.96 /40 (3) 






-0.01532 (5) 


ATI A'} 1 /"} \ 

0. /303 1 (3) 


AACCC} / 1 

0.05583 (15) 




C16 


A /CO'} Ol /T\ 

0.62383 ( /) 






-0.03848 (6) 


0.54341 (3) 


a an a a /oa 
0.0 /40 (2) 




CI/ 


A ZOO/1 1 AC\ 

0.69243 (5) 




0.12454 (4) 


0. /5088 (3) 


A A/1 OAA /1 A\ 

0.04899 (14) 




C18 


0.60902 (/) 




0.28117(4) 


A ncoK / A\ 

0. 95216 (4) 


A A/TTCC /1 A\ 

0.06/55 (19) 




MO 1 


a oaatqo /1 1 \ 

0.299 /88 (ii) 




0.081572 (10) 


0.8/2639 (0) 


A AO OOA /ZA 

0.02889 (6) 




A 4 O 

Mo 2 


A HC\A OQ A / 1 1 A 
U. /94884 (11) 






-0.129710(10) 


A OZAQA/1 ( £.\ 

0.869804 (6) 


0.02901 (6) 




XT 1 

Nl 


0.16496 (13) 




0.16445 (10) 


A O 1 1 AA {H\ 

0.81190 (7) 


A AOAO 

0.0292 (3) 




JNz 


A 1 1£00 /1 /1\ 

0.1 /682 (14) 




0.07280 (11) 


A AO A A/1 in\ 

0.9/494 (/) 


A AOA£ /1\ 
U.UjUO (3) 




ATI 


0.65943 (13) 






-0.20844(10) 


U.oUjjo ( /) 


a aim ti\ 
U.UjUz (j ) 




XT/I 


A ZTA/1 Z /1\ 

O.o /046 (14) 






-0.12383 (11) 


A AO 1 "7 1 tQ\ 
0.921 /I (8) 


a Ano 
U.Ujzo (4) 




Ol 


0.20034 (11) 






-0.01417(9) 


0.82432 (6) 


A AO O 1 /"> A 

0.0321 (3) 




r~\o 
U2 


0.351 /I (11) 




0.08671 (10) 


A "7 A£ A 1 i C\ 

0. /9o4J (0) 


U.(Jj45 (3) 




rn 
UJ 


U.J / / OU ^1 Jy 




0.00636(11) 


0 01 7SS (1\ 

U.~ 1 / JO \ l ) 


U.U4ZU ^J ) 




04 


0.34222 (13) 




0.17771 (11) 


0.90720 (7) 


0.0438 (4) 




05 


0.84832(11) 






-0.13193 (10) 


0.79391 (7) 


0.0349 (3) 




06 


0.69758 (11) 






-0.03127 (9) 


0.82394 (6) 


0.0334 (3) 




07 


0.83513 (13) 






-0.22723 (10) 


0.90255 (7) 


0.0438 (4) 




08 


0.87368 (12) 






-0.05671 (10) 


0.91652 (7) 


0.0399 (3) 




Atomic displacement parameters (A 2 ) 




U n V 22 




U 33 


U u 




U 23 


CI 


0.0297 (9) 0 


,0297 


(9) 


0.0318 (10) 


-0.0012 (7) 


0.0024 (8) 


0.0012 (7) 


C2 


0.0362 (10) 0. 


.0337 


(10) 


0.0331 (10) 


-0.0008 (8) 


0.0056 (8) 


-0.0025 (8) 


C3 


0.0444 (12) 0 


.0312 


(10) 


0.0472 (12) 


-0.0033 (9) 


0.0089 (10) 


-0.0030 (9) 


C4 


0.0442 (12) 0. 


.0318 


(10) 


0.0483 (12) 


-0.0044 (9) 


0.0106(10) 


0.0072 (9) 


C5 


0.0479 (12) 0 


.0362 


(11) 


0.0386 (11) 


-0.0040 (9) 


0.0150(9) 


0.0054 (9) 


C6 


0.0367 (10) 0 


.0306 


(10) 


0.0340(10) 


-0.0015 (8) 


0.0082 (8) 


0.0021 (8) 


C7 


0.0402(11) 0. 


.0374 


(10) 


0.0264 (9) 


-0.0009 (8) 


0.0080 (8) 


0.0007 (8) 


C8 


0.0441 (11) 0 


.0333 


(10) 


0.0277 (9) 


0.0003 (8) 


0.0103 (8) 


-0.0050 (8) 


C9 


0.0398 (11) 0. 


.0323 


(10) 


0.0320 (10) 


0.0034 (8) 


0.0118(8) 


-0.0016 (8) 


CIO 


0.0410(11) 0 


.0273 


(9) 


0.0344(10) 


0.0025 (8) 


0.0116(8) 


0.0004 (7) 


Cll 


0.0315(9) 0. 


0309 


(9) 


0.0302 (9) 


0.0000 (7) 


0.0064 (7) 


0.0037 (7) 


C12 


0.0323 (9) 0 


.0309 


(9) 


0.0284 (9) 


-0.0039 (8) 


0.0084 (7) 


0.0009 (7) 


C13 


0.0353 (10) 0. 


0399 


(11) 


0.0309 (10) 


-0.0010(8) 


0.0031 (8) 


0.0004 (8) 


C14 


0.0478 (12) 0 


.0462 


(12) 


0.0305 (10) 


-0.0037 (10) 


0.0056 (9) 


-0.0080 (9) 


C15 


0.0488 (12) 0 


.0396 


(11) 


0.0370 (11) 


0.0020 (9) 


0.0133 (9) 


-0.0060 (9) 


C16 


0.0367 (10) 0 


.0344 


(10) 


0.0370 (10) 


0.0014 (8) 


0.0110(8) 


0.0028 (8) 


C17 


0.0317(9) 0 


.0318 


(9) 


0.0287 (9) 


-0.0046 (8) 


0.0082 (7) 


0.0028 (7) 


C18 


0.0760 (18) 0 


.0450 


(13) 


0.0497 (14) 


0.0188 (12) 


0.0286 (13) 


-0.0016(11) 


C19 


0.0382 (12) 0. 


.0511 


(13) 


0.0502 (13) 


-0.0033 (10) 


0.0096 (10) 


0.0049(10) 


C20 


0.0328 (10) 0 


.0323 


(9) 


0.0290 (9) 


0.0049 (8) 


0.0080 (8) 


-0.0032 (7) 
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C21 


a ao o/; 
0.0386 


(11) 


A AO C A / 1 A A 

0.0360 (10) 


A A1 £C / 1 A\ 

0.0366 (10) 


A AAOO /Q\ 

—0.0023 (5) 


A A1 1 O /AA 

0.0118 (V) 


A AAOA /OA 

—0.0039 (8) 


C22 


0.0535 


/1 OA 

(13) 


AA/IA1 /1 1\ 

0.0401 (11) 


A AT C A ( 1 1 \ 

0.0350 (11) 


A AAOO /1 A\ 

—0.0023 (10) 


A A1 CO /1 AA 

0.0152 (10) 


A AAAO" /AA 

0.000/ (9) 


C23 


0.0523 


/1 OA 

(13) 


A A A A A / 1 O A 

0.0499 (13) 


A A1 "71 / 1 A\ 

O.Oz/1 (10) 


A AA/1 O / 1 C\\ 

0.0042 (10) 


A AAO"0 /AA 

0.00/2 (V) 


A AAAO /OA 

0.0008 (9) 


/~< 0 /I 

C24 


A AO Ol 
0.03 / J 


(11) 


A A/1 £0 /1 OA 

0.0462 (12) 


A AO AC /1 A\ 

0.0ZV5 (10) 


A AA 1 O fC\\ 

0.0012 (V) 


A AA/1 A /OA 

0.0040 (8) 


A AACA /OA 

-0.0059 (8) 


C25 


a 

0.05 j j 


/i a A 

(10) 


A AO/1 C /1 A A 

0.0545 (10) 


A AO 0/1 /Q\ 

0.0zo4 (V) 


A AAT7 (Q\ 
0.002 / (5) 


A AA70 /OA 

0.00/8 (0) 


A AAO C /OA 

—0.0055 (5) 


Czo 


A AOAO" 

0.1)30/ 


/OA 

(9) 


A A'J CO / 1 A A 

0.0353 (10) 


A A1AA iC\\ 

0.030V (v) 


A AA 1 0 /Q\ 

—0.0013 (5) 


A AAC C /OA 

0.0055 (8) 


A AA/T/1 /OA 

—0.0064 (8) 


/~<0 O 

Cz / 


0.0395 


(11) 


A A'J A'J /AA 

0.0303 (9) 


A A'J 1^/1 A\ 

0.0336 (10) 


A AA/1 A {Q\ 

—0.0044 (5) 


A AAC7 /OA 
0.008 / (8) 


A AAO O /OA 

-0.0032 (8) 


poo 
C28 


A A'J O C 

0.0585 


(11) 


A AO OO / 1 A A 

0.0585 (10) 


A A'J 11 ( 1 A\ 

0.0311 (10) 


A AACO" SQ\ 

—0.005 / (5) 


A A 1 AO /OA 

0.0103 (8) 


A AAA/1 /OA 

—0.0004 (8) 


C29 


A A/1 A *7 
0.044 / 


(11) 


A A/1 AO / 1 1 \ 

0.040V (11) 


A A0 71 /A\ 

0.0Z / I (V) 


A AACO" AOA 

—0.005 / (V) 


A AA77 /OA 

0.00 / / (8) 


A AA 1 A /OA 
0.0014 (5 ) 


C30 


0.03 /0 


/1 a a 

(10) 


A A/111 /I 1 \ 

0.0431 (11) 


A AO C C /A\ 

0.0z55 (y) 


A AAAO /A\ 

—0.0003 (V) 


A AA/CO /OA 

0.0063 (8) 


A AA/1 1 /OA 

—0.0041 (8) 


C31 


A A'J A C 

0.0346 


/1 A A 

(10) 


A A'J C/^ /1 A A 

0.0356 (10) 


A A'J 1 O /1 A\ 

0.0335 (10) 


A AAOA ZO\ 

0.0030 (5) 


A AA/1 0 /OA 

0.0043 (8) 


A AA/1 C /OA 

-0.0045 (8) 


C32 


A (\A 1 H 
0.041 / 


/1 1 A 

(H) 


A A/I C O /n\ 

0.0458 (12) 


A A'J *7C / 1 1 \ 

0.03 /5 (11) 


a nn/rn /1 a\ 
0.006V (10) 


A AAOA /AA 

0.008V (V) 


A A1 1 A /AA 

—0.01 10 (9) 


ni 


A A/1 C 1 

0.0451 


/i OA 

(12) 


A A1 OA / 1 1 \ 

0.0580 (11) 


A AC 10 / 1 1\ 

0.05 IZ (13) 


A AAO"0 /OA 

0.00/2 (y) 


A AA/1 O/I AA 

0.004V (10) 


a ni 1/: /1 aa 
—0.0136 (10) 


/~iO ^ 

C34 


A A A C £ 

0.0456 


/1 T\ 

(12) 


A ATOf /I 1 \ 

0.0335 (11) 


A f\AOC\ /10\ 

0.0489 (13) 


A A A C A SC\\ 

0.0050 (9) 


A AA -11 / 1 AA 

0.0041 (10) 


A A A 1 O /AA 

-0.0013 (9) 


C35 


A AO £ C 

0.0365 


(11) 


A AO £"0 / 1 A\ 

0.0362 (10) 


A AO A A / 1 A\ 

0.0340 (10) 


A A A 1 O ZO\ 

0.0018 (8) 


A AA 1 A /OA 

0.0019 (8) 


A AAAO /OA 

-0.0002 (8) 


C36 


a ai a -i 
0.0304 


/AA 

(9) 


A AT *5 A / 1 A\ 
0.0330 (10) 


A mon /A\ 

O.Ozov (9) 


A AAOjC fH\ 

0.0026 (/) 


A AAAO /TA 

0.0002 (/) 


A AATA ZO\ 

—0.0039 (0) 


C38 


0.0o5 / 


/1 £.\ 

(16) 


0.0512 (14) 


0.0424 (13) 


A AOO/C /1 OA 

—0.0226 (12) 


aaioi /10A 
0.0181 (12) 


A A A 1 1 / 1 AA 
0.0013 (10) 


C37 


0.0374 


(11) 


A AC A £. / 1 /t \ 

0.0546 (14) 


0.0461 (12) 


A A AO 1 / 1 A\ 

0.0021 (10) 


A AA71 /A\ 

0.0071 (9) 


A AA£1 / 1 1 \ 

—0.0067 (11) 


Cll 


0.0667 


( A A 

(4) 


A A A O /I /O \ 

0.0424 (3) 


A AO C A S"f\ 

0.0350 (3) 


A AAA/1 ZO\ 

—0.0004 (2) 


A A 1 1 £ /OA 

0.0116 (2) 


A AAOO ZO\ 

-0.0073 (2) 


C12 


A AO 1 A 


//I A 

(4) 


A AO TO /O A 

0.0338 (3) 


A azc:oa //l\ 
0.0620 (4) 


A A AAA /OA 

— 0.00V9 (3) 


A AT)C /"} \ 

0.0233 (3) 


0.00o2 (2) 


tu 


A A/I £ A 
0.U450 


/OA 

(3) 


A A^O^ (A A 

0.0655 (4) 


A AC2 C /1\ 

0.0535 (3) 


A AO 1 £ /OA 

0.0216 (3 ) 


A A 1 1 0 /"2A 
O.OllB (3) 


A AA 1 O /1\ 

0.001b (3) 


L14 


0.0759 


(5) 


A 1 AO /I //^A 

0.1024 (6) 


a a /i nz: /o \ 

0.0406 (3) 


AA1CO f A \ 

0.0152 (4) 


-0.0076 (3) 


A A1 f\H / A\ 

0.03 07 (4) 


L15 


0.0453 


(3) 


A C\£ £"} / A \ 

0.0663 (4) 


A AC C /I /O \ 

0.0554 (3) 


A A 1 C\H /OA 

—0.0197 (3) 


A AAAO /OA 

0.0098 (3) 


A AAAO /O \ 

0.0007 (3) 


C16 


0.0823 


(5) 


A AA*70 //CA 

0.09 /8 (6) 


A AO A C /O \ 

0.0345 (3) 


A AAOA / A A 

—0.0080 (4) 


A AAO C /OA 

—0.0035 (3) 


A A 1 OA /O A 

0.0180 (3) 


CI / 


0.0658 


(4) 


A A/1 11 /OA 

0.0432 (3) 


A A177 ZO\ 

0.03 / / (3) 


A AA1 1 /OA 

0.0011 (2) 


A A 1 AC /OA 

0.0105 (2) 


A AAOO /OA 

0.00 II (2) 


C18 


0.0860 


(5) 


A A/1 /CA /OA 

0.0460 (3) 


A A/CA*7 //1\ 
0.06V / (4) 


A A 1 CO /O A 

0.0152 (3) 


A AI/IO //1A 

0.0148 (4) 


A AO O 1 /O A 

—0.0221 (3) 


Mol 


0.02827 (9) 


A AT 1 /I A /AA 

0.03244 (9) 


A AO A £ 1 /A\ 

0.02461 (9) 


A AA 1 £. 1 /CA 

-0.00161 (5) 


A AAO£7 /£\ 

0.00267 (6) 


A AAA^O /C\ 

-0.00068 (5) 


MOZ 


0.0289* 


(9) 


A 1 n /AA 

0.03 1 j / (9) 


A AO A AO /A\ 

0.024V3 \y) 


A AA 1 CC /C\ 
0.001:0 (3) 


A AA 1 A 1 //TA 

0.00191 (6) 


A AAA H /C\ 

—0.0001 / (5) 


XT1 
N 1 


0.0310 


(8) 


A Am /OA 
0.02 /Z (5) 


A AOA1 /OA 
0.0301 (5) 


A AA1 *7 t £\ 

—0.001 / (0) 


A AAOO ( C\ 

0.0082 (6) 


A AAAO t £\ 

0.0002 (0) 


Nz 


0.0367 


(9) 


A ATA/1 IQ\ 

0.0304 (8) 


A AO O O ZO\ 

0.0235 (8) 


-0.0002 (6) 


A AA/1 A f £\ 

0.0044 (6) 


A A A 1 £1 / £\ 

—0.0016 (6) 


N3 


0.0315 


(8) 


A Aim /o\ 
0.0292 (o) 


A AO A 1 ZO\ 

0.0301 (5) 


A AA 1 1 i C\ 

0.0013 (0) 


A AA71 { C\ 

0.00 / 1 (6) 


A AAO A 1 £i\ 

—0.0024 (0) 


XT/I 

JN4 


0.0357 


(9) 


0.0JO5 (9) 


A AO A C {Q \ 

0.0245 (5) 


A AA 1 A tn\ 

—0.0019 (/) 


A AAOA tn\ 

0.0030 (/) 


A AA 1 A {£\ 

—0.0010 (0) 


/A 1 
Ul 


0.0389 


(7) 


A A1A1 tn\ 
0.0301 (/) 


A AO^O t£\ 

0.026V (6) 


A AAC 1 ( &\ 
0.00 J 1 (0) 


a aa/;a /ca 
0.0060 (5) 


A AAA*2 fZ\ 
0.0003 (3 ) 


Oz 


0.0287 


(7) 


0.0453 (8) 


A AOAO /7\ 

0.0292 (7) 


A AAn 

—0.0027 (6) 


A f\C\C£ /CA 

0.0056 (5) 


A AAA£ t £\ 

0.0006 (6) 


Ptt 
\jj 


0.0407 


(8) 


U.UJZ / ^7 ) 


U.UJZJ \ ' ) 


u.uuou \ > ) 


0 1 ff^ 

U.UUjl ^UJ 


0 0048 (1\ 

W.WWH-O \ l ) 


04 


0.0448 


(9) 


0.0439 (8) 


0.0407 (8) 


-0.0096 (7) 


0.0044 (7) 


-0.0090 (7) 


05 


0.0291 


(7) 


0.0444 (8) 


0.0305 (7) 


0.0035 (6) 


0.0050 (6) 


-0.0004 (6) 


06 


0.0392 


(7) 


0.0331 (7) 


0.0264 (6) 


0.0071 (6) 


0.0040 (5) 


-0.0011 (5) 


07 


0.0459 


(9) 


0.0393 (8) 


0.0430 (8) 


0.0063 (7) 


0.0021 (7) 


0.0051 (7) 


08 


0.0409 


(8) 


0.0456 (8) 


0.0307 (7) 


-0.0071 (7) 


0.0020 (6) 


-0.0024 (6) 



Geometric parameters (A, ") 



CI— 01 


1.302 (2) 


C22— H22A 


0.9300 


CI— C6 


1.413 (3) 


C23— C24 


1.378 (3) 


CI— C2 


1.414(3) 


C23— C16 


1.736 (2) 


C2— C3 


1.373 (3) 


C24— C25 


1.395 (3) 


C2— Cll 


1.727 (2) 


C24— H24A 


0.9300 


C3— C4 


1.397 (3) 


C25— C26 


1.461 (3) 


C3— H3A 


0.9300 


C26— N3 


1.271 (3) 
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p a p c 

C4 — C5 


1.373 (3) 


p i r TTO £ A 

C26 — Hz 6 A 


A AO AA 

0.9300 


C4 — C12 


1.735 (2) 


PO"7 TvTO 

C27 — N3 


1 A "70 /") \ 

1.472 (3) 


PC p / 

C5 — Co 


1 -i no /o \ 

1.408 (3) 


PI -7 POO 

C27 — C28 


1 f If /o\ 

1.535 (3) 


PC TTC A 

C5 — H5A 


A AOAA 

0.9300 


POH T TO *7 A 

C27 — H27A 


A AT AA 

0.9700 


p /" /in 

Co — C7 


1 A A1 /O \ 

1.443 (3) 


pn T T 1 "7 F> 

C27 — H27B 


A A7AA 

0.9700 


C7 — N2 


1.291 (3) 


P O O PO 7 

C28 — C37 


1 COO /o \ 

1.522 (3) 


C7 — H7A 


A AO A A 

0.9300 


PIO PO o 

C28 — C38 


1.533 (3) 


p o TV TO 

C8 — N2 


1 /I *7A /O \ 

1.470 (3) 


p -> o PO A 

C28 — C29 


1 cm /o \ 

1.539 (3) 


p o PA 

C8 — C9 


1 f /IA /O \ 

1.540 (3) 


p^n \T/i 

C29 — N4 


1 /I 7C /O \ 

1.475 (3) 


p o TTO A 

Co — H8A 


A AlAA 

0.9700 


p^n T TO A A 

C29 — H29A 


A A7AA 

0.9700 


p o T tod 

Co — H8B 


A A7AA 

0.9700 


POA T TO An 

C29 — H29B 


a mnn 

0.9700 


C9 — CI 9 


1.524 (3) 


P OA \T/I 

C30 — N4 


1 O AO /") \ 

1.293 (3) 


C9 — CIO 


1 CO /I /o\ 

1.534 (3) 


pin p ~) i 

C30 — C31 


1 A A O /O \ 

1.443 (3) 


C9 — CI 8 
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Hydrogen-bond geometry (A, °) 












Cgl is the centroid of the C20-C25 ring in molecule B and Cg2 is the centroid of the C12-C17 ring in molecule A. 
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Symmetry codes: (i) -x+l, -y, -z+2; (ii) -x+1,^+1/2, -z+3/2; (iii) -x+l,y-V2, -z+3/2. 
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